A 43-year old woman was admitted 11 days after open cholecystectomy with a iatrogenic bile duct injury. On admission the patient showed an uncontrolled biliary fistula through an external drain placed at an emergency laparotomy for biliary peritonitis with fever and jaundice. PTC showed a biliary stricture type II (Bismuth). A percutaneous drainage was performed to decompress the biliary system. Three weeks later, percutaneous balloon dilatation of the stricture was performed. However, bile leakage persisted. In a combined transhepatic/ endoscopic procedure, the percutaneous biliary drainage was replaced by a nasobiliary tube. One week later, no stricture was found and the biliary leak was sealed. The patient could be discharged without symptoms or signs of cholestasis. The multidisciplinary management of post-operative biliary fistula is presented, comparing the role of interventional radiology, endoscopy and surgery.
INTRODUCTION biliary fistula
Iatrogenic bile duct injuries occur in 0.2 to 0.5% of patients during cholecystectomy. Treatment of these usually mid-common hepatic duct injuries is aimed at restoring continuity of biliary flow 2. Operative repair has a long-term recurrence rate of 10 to 30% in specialized centers3, although some series quote lower values4. Operative mortality is reported as being between 5 and 8% but may reach 13/o-. Non-operative alternatives have therefore been developed. Both percutaneous and endoscopic biliary drainage procedures in combination with balloon dilatation or stent placement have been attempted interventional radiology endoscopy with variable long-term success rates. Non-randomized studies suggest that the non-surgical approach is an acceptable alternative for the treatment of benign biliary strictures 8- (Figure 2 ). Bile flow through the external catheter was 200-500 ml/day. The bilirubin decreased and reached normal limits after 8 days.
Six days after placement of the percutaneous transhepatic biliary drainage, percutaneous balloon dilatation with a 6-French PTA catheter (Guerbet Company) was performed (length 4 cm, diameter 6 mm, pressure 6 atm, 3 x20 sec.) ( Figure 3 (Figure 4 ).
During the following days bile flow through the nasobiliary tube was 200-500 ml/day and cholestatic enzymes normalized. The abdominal drainage could be removed and the patient became asymptomatic.
One week later, a cholangiogram was performed through the nasobiliary tube. No restricture could be found. The fistula was closed and normal contrast medium emptying into the duodenum was seen ( Figure   5 ). The In our patient, the transhepatic placement of an external biliary drainage was performed after localisation of the stricture and evidence of the fistula using PTC. Percutaneous bile duct dilatation leads to a complete widening of the stricture. To spare the patient from the disadvantages of a long-term percutaneous drainage, the external drainage was replaced by an internal drainage with a naso-biliary tube. After this therapy a complete decompression of the bile duct system occurred with closing of the fistula, relief of jaundice and cholangitis.
The decision for a conservative procedure after successful dilatation requires a long-term follow-up to establish recurrences early. Should there be evidence of a recurrence, the stricture can be redilated or a surgical procedure employed. Comparable studies by Pitt et 
